(19) 




Europdisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



iiiiiiiiliiiii 



EP 1 087 456 A1 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

28.03.2001 Bulletin 2001/13 

(21 ) Application number 00308348.2 

(22) Date of filing: 22.09.2000 



(51) lntCI.7: H01M 10/48, H01M 2/04 



(84) Designated Contracting States: 


(72) Inventor: Zayatz, Robert 


AT BE CH CY DE DK ES Ft FR GB GR IE IT LI LU 


North Tonawanda, New York 14120 (US) 


MC NL PT SE 




Designated Extension States: 


(74) Representative: Bradley, Josephine Mary et al 


AL LT LV MK RO SI 


Mathys & Squire 




100 Gray's Inn Road 


(30) Priority: 24.09.1999 US 404934 


London WC1X SAL (GB) 


(71) Applicant; WILSON GREATBATOH LTD. 




Clarence New York 14031 (US) 





(54) Protection device for protecting an electrical component and method of assembling a battery 
with a protection device and an electrical component 



(57) A protection device and a nnethod forprotecting 
an electrical component- The protection device has a 
protective housing and a terminal cap. The protective 
housing has a base with a contact hole therethrough for 
receiving an electrical terminal pin, and has a projecting 
shoulder extending from the base to a first distance from 
the base. The protective housing also has a retaining 
clip extending from the base to a second distance from 



the base, the second distance being greater than the 
first distance. The terminal cap has a first side and a 
second side, and in use, at least part of the first side of 
the temninal cap contacts the projecting shoulder and at 
least part of the second side of the terminal cap contacts 
the retaining clip. A method according to the present in- 
vention includes steps for assembling a battery and an 
electrical component housed within the protection de- 
vice described above. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field Of The Invention 5 

[0001] The present invention relates generally to de- 
vices for protecting an electrical component. More spe- 
cifically, the present invention relates to a protection de- 
vice for an electrical component connected to a battery. io 

2. Discussion of Related Art 

[0002] in the prior art, there are devices for protecting 
an electrical component, such as a fuse and diode as- ^5 
sembly, connected to and mounted on a battery. Such 
prior art devices include a cylindrical spacer ring and a 
terminal cap. The spacer ring is positioned on an end of 
the battery. The electrical component resides within the 
spacer ring, and is electrically connected to the battery 
by at least one, and sometimes two electrical , leads. An- 
other electrical lead of the electrical component is con- 
nected to the terminal cap. 

[0003] To assemble the battery, the electrical compo- 
nent and the prior art spacer ring, an electrically insulat- 2s 
ing half-moon disk is placed on the battery header. Next, 
the electrical component is placed on the half-moon 
disk. Then the first electrical lead of the electrical com- 
ponent is welded to a terminal pin of the battery. If pro- 
vided, a second electrical lead of the electrical compo- 3o 
nent is welded to the header of the battery. Next, the 
spacer ring is placed on the battery so as to encircle the 
electrical component. Then the volume within the spac- 
er ring and above the battery, which is not occupied by 
the electrical component, is filled with an adhesive ma- ^5 
terial, which may be a polyamide material such as AD- 
TECH 7O0 manufactured by Adhesive Technologies, 
Inc. of Hampton, New Hampshire (sometimes referred 
to as "hot-meir), or which may be an epoxy or silicone 
material. In doing so, the electrical component is sub- 
stantiaily covered with the adhesive material. Only a 
portion of an electrical lead of the electrical component 
extends out of and is not entirely covered with the ad- 
hesive material. Next, an insulating disk is placed par- 
tially into the adhesive material, and a terminal cap is 
placed over the insulating disk, as well as that portion 
of the adhesive material which is not covered by the in- 
sulating disk. Finally, the exposed electrical lead of the 
electrical component extending from the adhesive ma- 
terial is welded to the terminal cap. 
[0004] Such prior art assemblies have disadvantag- 
es. For example, they are not able to withstand temper- 
atures of 200*G or more. Adhesive material used in the 
prior art assemblies fail at temperatures around orbeiow 
1 70*C. In addition methods of making such prior art as- 55 
semblies take a great amount of time are costly and are 
messy, primarily due to the adhesive material. Further- 
more, a substantial amount of scrap material is gener- 



ated in manufacturing such prior art assemblies. Finally, 
if the electrical component does not operate properly, 
removal and replacement with a properly operating 
electrical component is difficult, if not impossible. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an object of the present inven- 
tion to provide a protection devtee which can withstand 
temperatures of 200*C or more. 
[0006] Another object of the present invention is to 
provide a protection device and method which permits 
but does not require the use of adhesive material when 
assembling the battery and an electrical component. 
[0007] Yet another object of the present invention is 
to provide a protection device that permits replacement 
of an improperiy operating electrical component. 
[0008] The foregoing objectives are realized by the 
present invention, whk3h is a protection devkje for an 
electrical component that has a protective housing and 
a terminal cap. The protective housing has a base with 
a contact hole therethrough for accommodating an elec- 
trical terminal pin. A projecting shoulder extends from 
the base to a first distance from the base. In addition, a 
retaining clip extends from the base to a second dis- 
tance from the base, the second distance being greater 
than the first distance. The terminal cap has a first side 
and a second side, and in use, at least part of the first 
side of the terminal cap contacts the projecting shoulder 
and at least part of the second side of the terminal cap 
contacts the retaining clip to thereby capture the termi- 
nal cap between the projecting shoulder and the retain- 
ing clip. 

[0009] In a method according to the present invention, 
a battery and an electrical component are assembled. 
The method begins by providing a battery having a ter- 
minal pin, and providing a protective housing having a 
base with a contact hole therethrough. The protective 
housing is mounted on the battery so that the terminal 
pin extends into the contact hole. Next, an electrical 
component is provided on the base and electrically con- 
nected to the terminal pin. Finally, a terminal cap is pro- 
vided in contact with the protective housing and con- 
nected to the electrical component. 
[0010] Other objects and advantages of the present 
invention will become apparent to those skilled in the art 
from the following detailed description read in conjunc- 
tion with the attached drawings and claims appended 
hereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1 ] For a fuller understanding of the nature and ob- 
jects of the invention, reference should be made to the 
following detailed description taken in conjunction with 
the accompanying drawings, in which: 

Figure 1 is a partially cross sectioned side view of 
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a protection device according to the present inven- 
tion mounted on the header of a battery; 
Figure 2 is a perspective view of the protection de- 
vice shown in Figure 1; 

Figure 3 is a top view of the protective housing ac- 
cording to the present invention; 
Figure 4 is a cross sectional view of the protective 
housing taken along line 4-4 shown in Figure 3; 
Figure 5 is an exploded perspective view of the pro- 
tection device and battery shown in Figure 1 ; 
Figure 6 Is a perspective view of the battery, protec- 
tive housing and electrical component shown in Fig- 
ure 1 ; 

Figure 7 is a partially cross sectioned side view of 
the protective housing taken along line 7-7 shown 
in Figure 3; 

Figure 8 Is a perspective view of an alternative em- 
bodiment of the protective housing; and 
Figure 9 is a flow chart of a method according to the 
present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0012] Figures 1 and 2 show a protection device 10 
according to the present invention in the assembled 
form. The protection device 10 includes a protective 
housing 11 (shown also in Figures 3, 4 and 5) having a 
base 1 2. As shown in Figures 3, 4 and 5, extending from 
a primary surface 14 of the base 12 is a projecting shoul- 
der 16 having a curved side wall 1 7 extending to an up- 
per surface 1 8, which is generally parallel to the primary 
surface 14. The curved side wall 17 extends generally 
perpendicularly from the primary surface 1 4 so that the 
upper surface 18 is at a first distance 19 from the primary 
surface 14. 

[0013] The protective housing 11 also has a retaining 
clip 22 having an arcuate side wall 23 temninating in a 
hook portion 24. The hook portion 24 provides a retain- 
ing ledge 24A, which is generally parallel to the primary 
surface 14. The retaining ledge 24A is spaced from the 
primary surface 14 a second distance 25 above the pri- 
mary surface 14. As shown in Figure 4, the second dis- 
tance 25 is greater than the first distance 19. 
[0014] A matehal which is suitable for the protective 
housing ll is Victrex (PEEK) 450-G manufactured by 
Victrex USA Inc. of Westchester, Pennsylvania, or alter- 
natively a polyamide-imide available from DSM Engi- 
neering Plastic Products, Inc. of Reading, Pennsylvania 
as Torton 4203 PAL Also suitable for the protective hous- 
ing 11 and available from DSM Engineering Plastic 
Products, Inc. is a material marketed under the name 
Ketron"^" PEEK 1000. Another material suitable for the 
protective housing 1 1 is liquid crystal polymer, common- 
ly known as Zenite, and available from E.I. du Pont de 
Nemours and Company. 

[0015] There are preferably at least three separate 
projecting shoulders 16 and at least three separate re- 
taining clips 22. A measure of safety can be provided if 



four separate retaining clips 22 are provided, as shown 
in Figures 2, 3 and 5. As shown in Figures 2, 3, 5 and 
6, a plurality of projecting shoulders 16 and retaining 
clips 22 may be provided in an alternating configuration 

5 about the circumference of the base 14. 

[0016] To facilitate manufacturing the retaining clips 
22, for example by injection molding, molding o-rifices 
27 are preferably provided in the base 12. The molding 
orifices 27 allow a portion of a mold to extend through 

10 the base 12 to form the retaining ledge 24A at the sec- 
ond distance 25. Once the retaining clips 22 are formed, 
the mold is withdrawn through the molding orifices 27. 
[0017] The protection device 10 according to the 
present invention also includes a terminal cap 28. As 

fs shown in Figures 1 and 2, a portion of a first side 31 of 
the terminal cap 28 rests on the upper surface 1 8 of the 
projecting shoulder 1 6. tn addition, a portion of a second 
side 34 of the terminal cap 28 contacts the retaining 
ledge 24A of the retaining clip 22. The difference be- 

20 tween the first distance 1 9 and the second distance 25 
may be such that the terminal cap 28 is firmly held 
against the upper surface 1 8 of the projecting shoulder 
16 and the retaining ledge 24A of the retaining clip 22, 
as shown in Figure 2. 

25 [0018] Figures 5 and 6 show the relative position of 
an electrical component 37 with respect to the protection 
device 10. The electrical component 37 may Include a 
fuse 40 and a diode 43 mounted on an insulating sub- 
strate 46. Those skilled in the art will recognize that the 

30 diode 43 and/or substrate 46 may be omitted depending 
on the particular intended application. A temriinal pin 49 
of a battery 52 extends through a contact hole 55 in the 
base 12 and is conneaed to a first lead 58 of the elec- 
trical component 37 by welding the first lead 58 to the 

35 terminal pin 49. When the diode 43 is present in the elec- 
trical component 37, sometimes a second lead 61 is 
connected to a header 64 of the battery 52 by passing 
the second lead 61 through one of the molding orifk:es 
27. The second lead 61 may be electrically connected 

40 to the header 64 by welding. 

[0019] As shown in Figures 1 and 5, the present in- 
vention may include a compressible pad 70 for holding 
the electrical component 37 firmly in place. As shown in 
Figure i , once the terminal cap 28 contacts the retaining 

45 clip 22, the compressible pad 70 contacts and is com- 
pressed between portions of the electrical component 
37 and portions of the terminal cap 28. The compressi- 
ble pad 70 may serve also to hold the terminal cap 28 
firmly against the retaining clip 22 and off of projecting 

50 shoulder 16. Those skilled in the art will recognize that 
by placing a retaining ring around the retaining clips 22 
and projecting shoulders 1 6, or by using a fast curing or 
highly viscous adhesive material, an adhesive type ma- 
terial similar to that used in the prior art may be used. 

55 The compressible pad 70, however, is preferred be- 
cause it reduces assembly costs and mess associated 
with the prior art adhesive material. 
[0020] The compressible pad 70 is a material which 
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can withstand at least about 200*C. and is preferably a 
silicone based material. A silicone based material which 
is suitable for use in the compressible pad 70 is available 
from Furon Company of New Haven, Connecticut as 
product number R10470 and referred to by the trade- 
mark COHRIastic®. 

[0021] Itis important to prevent the protective housing 
1 1 from rotating relative to the battery 52 so that the first 
and second leads 58, 61 are not detached from the ter- 
minal pin 49 and header 64, respectively. Although the 
protective housing 11 is prevented to some extent from 
rotating by the first lead 58 connected to the terminal pin 
49, and by the second lead 61 connected to the header 
64, the protective housing 11 may be further prevented 
from rotating by providing a shelf 73, an edge 75 and a 
wrap 77 The shelf 73 is provided by positioning the re- 
taining clip 22 to extend from a location on the primary 
surface 14 which is set back from a peripheral rim 83 of 
the base 12. The shelf 73 is defined by the intersections 
of the retaining clip 22 and the peripheral rim 83 with the 
primary surface 14. Alternatively, or in addition, the shelf 
73 is provided by positioning the projecting shoulder 16 
to extend from a location on the primary surface 14 
which is set back from the peripheral rim 83 so as to 
define the shelf 73 formed by the intersections of the 
projecting shoulder 1 6 and the peripheral rim 83 with the 
primary surface 1 4. The intersection of the shelf 73 and 
the peripheral rim 83 defines the edge 75. 
[0022] When the base 12 is provided with the shelf 
73, a wrap 77, shown in Figure 1 , may be placed around 
a portion of the header 64 and a portion of the protective 
housing 1 1 , including the shelf 73. The shelf 73 provides 
a discontinuity in the othenwise cylindrical surface cov- 
ered by the wrap 77. The edge 75 extends into the wrap 
77, thereby preventing the base 1 2 from rotating relative 
to the header 64 when the wrap 77 is sufficiently tight 
around the base 1 2 and battery 52. The wrap 77 is pref- 
erably made from an electrically insulating material such 
as polymerized tetrafluoroethylene or polyester. The 
wrap 77 may be heat-shrunk into the proper position, 
[0023] When manufacturing certain types of batteries 
52, electrolyte is introduced through the header 64 using 
a fill hole. Once the battery 52 has the proper amount 
of electrolyte inside, the fill hole is closed usually by 
welding a metallic material to the header 64. The metal- 
lic material often extends from the header 64 as a me- 
tallic projection 86, shown in Figure 5. Although the me- 
tallic projection 86 does not extend far beyond the head- 
er 64, since it is desirable to have the base 12 firmly 
supported by the header 64, an accommodating orifice 
88 may be positioned in the base 12 to accommodate 
the metallic projection 86 therein. 
[0024] To further secure the base 12 to the header 64, 
a means for fastening may be provided. As shown in 
Figure 7, the means for fastening may be a tinnerman 
fastener 92 which contacts the base 12, and attaches 
to a portion of the temiinal pin 49 extending through the 
contact hole 55. 



[0025] The temninal cap 28 is preferably electrically 
conductive. A third lead 95, shown in Figures 2, 5 and 
6, is electrically connected to the temiinal cap 28. The 
third lead 95 may be electrically connected to the termi- 

s nai cap 28 by welding. 

[0026] Figure 8 shows an alternative embodiment of 
the protective housing 11 . To facilitate molding the pro- 
tective housing 11, interstitial side walls 96 of the pro- 
jecting shoulders 16 and retaining clips 22 are tapered 

10 so that the interstitial side walls 96 do not form a right 
angle with the primary surface 14, and instead form an 
acute angle a with the primary surface 1 4. A five degree 
taper (a = 85*) is appropriate for facilitating separation 
of the mold from the protective housing 11 and for de- 

fs creasing wear on the mold. Also shown in Figure 8 are 
rounded edges 97 on the projecting shoulders 16 and 
retaining clips 22. A mold having rounded edges 97 is 
easier to construct. Finally, Figure 8 shows ribs 98 on 
the retaining clips 22. The ribs 98 permit the material 

20 used to form the protective housing 22 to flow within the 
mold to completely and consistently form the retaining 
clips 22. 

[0027] Figure 9 shows steps of a method according 
to the present invention in which a battery and an o\ec- 

25 trical component, such as those described above, are 
assembled. The method begins by providing (step 100) 
a battery having a terminal pin, and providing (step 1 03) 
a protective housing having a base with a contact hole 
therethrough, a projecting shoulder and a retaining clip. 

30 The base is mounted (step 106) on the battery so that 
the terminal pin extends into the contact hole. Next, an 
electrical component is provided (step 1 09) on the base 
and electrically connected (step 1 1 2) to the terminal pin. 
Then, a terminal cap is provided (step 118) in contact 

35 with the projecting shoulder and the retaining clip, and 
the terminal cap is electrically connected (step 121) to 
the electrical component. In an alternative embodiment 
of the method according to the present invention, a com- 
pressible pad is provided (step 115) in contact with the 

40 electrical component. 

[0028] Although the present invention has been de- 
scribed with respect to one or more particular embodi- 
ments, it will be understood that other embodiments of 
the present invention may be made without departing 

45 from the spirit and scope of the present invention. 
Hence, the present invention is deemed limited only by 
the appended claims and the reasonable interpretation 
thereof. 

50 

Claims 

1 . A protection device for protecting an electrical com- 
ponent comprising: 

55 

a protective housing (11) having a base (12) 
with a contact hole (55) therethrough for receiv- 
ing an electrical terminal pin (49), and having a 
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projecting shoulder (16) extending from the 
base to a first distance (19) from the base, and 
having a retaining clip (22) extending from the 
base to a second distance (25) from the base, 
the second distance being greater than the first 5 
distance; and 

a terminal cap (28) captured between the pro- 
jecting shoulder and the retaining clip and 
thereby permitting the electrical component to 
reside between and be protected by the hous- fo 
ing and the terminal cap. 

A protection device as claimed in claim 1 wherein 
the terminal cap (28) has a first side (31 ) and a sec- 
ond side (34) and wherein at least part of the first is 
side of the terminal cap contacts the projecting 
shoulder and at least part of the second side of the 
terminal cap contacts the retaining clip thereby cap- 
turing the terminal cap between the projecting 
shoulder and the retaining clip. 

A protection device according to claim 1 or claim 2 
wherein in use at least part of the first side of the 
terminal cap is prevented from moving beyond the 
projecting shoulder 25 

A protection device according to any one of the pre- 
ceding claims wherein there are a plurality of pro- 
jecting shoulders and a plurality of retaining clips 
provided about a circumference of the base in an 30 
alternating configuration. 

A protection device according to any one of the pre- 
ceding claims further comprising a compressible 
pad (70) in contact with the terminal cap. 55 

A protection device according to claim 5 wherein the 
compressible pad includes a silicone-based mate- 
rial. 

40 

A protection device according to any one of the pre- 
ceding claims wherein the base has a primary sur- 
face (1 4) from which the projecting shoulder and the 
retaining clip extend and wherein the base has a 
peripheral rim (83) intersecting with the primary sur- 45 
face and wherein the retaining clip and/or the pro- 
jecting shoulder extends from the base at a location 
which is set back from the peripheral rim so as to 
define a shelf (73) on the primary surface between 
the retaining clip and/or the projecting shoulder and 50 
the peripheral rim. 

A protection device according to any one of the pre- 
ceding claims wherein the base has an orifice (88) 
therethrough for receiving a projection (86) on a 55 
supporting surface (64) which supports the base. 



ceding claims further including a means (92) for fas- 
tening the base which means contacts the base and 
is attached to an electrical terminal pin extending 
through the contact hole and preferably said means 
is a tinnemnan fastener. 

10. An electrical power providing unit comprising a bat- 
tery having a terminal pin, an electrical component 
(37) electrically connected to the battery and a pro- 
tection device according to any one of the preceding 
claims for protecting the electrical component in 
which power providing unit the electrical component 
is supported by the base of the protection device. 

11. An electrical power providing unit according to claim 
10 further comprising a compressible pad contact- 
ing the electrical component. 

12. An electrical power providing unit according to claim 
10 or claim 11, further including a metallic sub- 
stance (86) bonded to the battery and at least par- 
tially residing in the orifice, preferably said metallic 
substance is characterized as having been welded 
to the battery. 

13. An electrical power providing unit according to any 
one of claims 10 to 12 further including a wrap (77) 
at least partially covering the protective housing and 
at least partially covering the battery. 

14. A method of assembling a battery and an electrical 
component comprising 

(a) providing a battery having a terminal pin; 

(b) providing an electrical component; 

(c) providing a protection device according to 
any one of claims 1 to 9 including the steps of 

(i) placing the protective housing on the 
battery so that the terminal pin extends into 
the contact hole; 

(ii) placing the electrical component on the 
base; 

(iii) electrically connecting the electrical 
component to the terminal pin; 

(iv) providing a terminal cap captured be- 
tween the projecting shoulder and the re- 
taining clip; and 

(v) connecting the terminal cap to the elec- 
trical component. 



9. A protection device according to any one of the pre- 
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